lipase-catalyzed transesterification of the corresponding racemate as the key-step. Starting from Its (7?)-enantiomer, (5)-6-hydroxy-a-ionone, an important intermediate for synthetic abscisic acid analogs, was synthesized.
Abscisic acid (ABA, 1) is one of important phytohormones.^As a result of extensive studies on structure-activity relationships, deoxoabscisic acid methyl ester (2) has been revealed to be a potent synthetic analogue of we report an efficient enzymatic preparation of optically active 3 and an improved synthetic route to chiral 6-hydroxy-a-ionone (2). The first attempt was a direct approach, i.e., the microbial hydroxylation of /Monone (5) were not sufficiently high to be utilized for further transformation.
The cultivation conditions were examined, but it was found difficult to improve the foregoing results (Table I ). The addition of several organic solvents (isooctane, diisopropyl ether) showed no effect.
We then turned our attention to the enzymatic kinetic resolution of readily available (±)-3, which would also serve as the method for enhancing the optical purity of the fungal hydroxylation product. Our recent results on enzyme-mediated transesterification in organic media1 2) led us to try lipase-catalyzed acylation of( + )-3. Among several kinds of commercially available enzymes, lipase LP from Chromobacterium viscosum (Tokyo Jozo Co.) showed the highest enantioselectivity in the esterification of (±)-3 with vinyl acetate as the acyl donor (Scheme 2). When alcohol (±)-3 was treated with vinyl acetate in the presence of lipase LP at 40°C for 12hr, (S)-3 (64%, 45%
e.e.)
and (7? Table II .
The e.e. of (R)-4 had to be increased for further transformation. Thus, acetate (R)-4 (80% e.e.) was hydrolyzed by the same lipase (53% conversion) to give (R)-3 in a 51% yield, the e.e. of (R)-3 thus obtained reaching 96%. In this way, the preparation of both enantiomers of 3 with high e.e. was successful on a preparative scale.
Synthesis of ll from the forgoing chiral a The e.e. of (R)-3 and (5)-7 was determined by an HPLCanalysis, after converting to the corresponding (i?)-MTPA ester. 15.6Hz),7.20(1H,d,/=15.6Hz). The IR and NMR spectra were identical with those reported.9'10) In the same manner as that for 6, an HPLC analysis of MTPAester 8 was carried out. tR: 75.1min (72.6%), 79.3 min (27.4%). Thus, the e.e. was determined to be 45%.
Enzymatic acylation of { ± )-4-hydroxy-fi-ionone (3). To a stirred solution of (±)-3 (2.41g, ll.6mmol) in vinyl acetate (50 ml) was added lipase LP (1.0 g), and the mixture was heated at 40°C for 12hr. After cooling, the mixture was filtered, and the filtrate was concentrated in vacuo.
The residue was chromatographed on silica gel (100 g), and elution with hexane-ethyl acetate (6 : 1-2 : 1) afforded (S)-3 added Nal (218mg, 1.45mmol) and NaHCO3 (247mg, 2.91 mmol). The mixture was heated at 80°C for 5hr with stirring. After cooling, the reaction mixture wasdiluted with water, and extracted with ether. The extract was washed with an Na2S2O3 solution and brine, dried over MgSO4and concentrated in vacuo to give 10. The IR and NMRspectra were identical with those reported.5) To a stirred solution of crude 10 in ethanol (2ml) were added Zn dust (190 mg, 2.91 mmol) and a saturated NH4C1 solution (5 drops) at 0-5°C with cooling in an ice bath. 
